Abstract. We show the existence of a distal dynamical system which possess an uncountable distributionally scrambled set of type 3. This distal system has no Li-Yorke pairs, hence the distributional chaos of type 3 does not imply the Li-Yorke chaos. Moreover, the system is conjugated to a system without any distributionally scrambled pair. Therefore the distributional chaos of type 3 is not preserved by conjugacy.
Introduction
The first definition of chaotic pairs appeared in the paper [3] by Li and Yorke. One of the extensions of the concept of Li-Yorke chaos is distributional chaos introduced in [1] , which was later divided into three types (for short DC1, DC2, DC3) in [2] . The relation between the three versions of distributional chaos, and the relation between distributional chaos and LiYorke chaos are investigated by many authors in [2] , [6] , [5] , [4] .
One can easily see from the definitions that DC1 implies DC2 and DC2 implies DC3. On the other hand, there are examples which show that DC1 is stronger than DC2 and DC2 is stronger than DC3 (see [2] , [4] ).
It is also obvious that either DC1 or DC2 implies Li-Yorke chaos. But the relation between DC3 and Li-Yorke chaos was not clear. There are Li-Yorke chaotic continuous maps of the interval with zero topological entropy; by [1] , such maps cannot be distributionally chaotic. This shows that Li-Yorke chaos need not imply any of the three versions of distributional chaos. Authors in [2] posed an example which have DC3 pairs but no Li-Yorke pair. Notice that in [2] was the distributional chaos defined as the existence of a single distributionally scrambled pair, but nowadays it is generally assumed that the distributional chaos means the existence of an uncountable distributionally scrambled set.
Recently there was constructed a constant-length substitution system which possess an uncountable DC3 set but has only finite Li-Yorke scrambled set in [5] . The authors of [5] posed an open problem:
Is there a dynamical system which possess an uncountable DC3 set but has no Li-Yorke pair?
We will show the existence of a DC3 distal system. It is easy to see that distal systems can't have any Li-Yorke pairs, hence the answer to the previous question is positive. Moreover, the system is conjugated to a dynamical system without any distributionally scrambled pair. Therefore the distributional chaos of type 3 is not preserved by conjugacy. This statement is an improvement of the result in [2] .
Terminology
Let (X, d) be a non-empty compact metric space. Let us denote by (X, f ) the topological dynamical system, where f is a continuous self-map acting on X. We define the forward orbit of x, denoted by Orb + f (x) as the set {f n (x) : n ≥ 0}. Let (X, f ) and (Y, g) be dynamical systems on compact metric spaces. A continuous map π : X → Y is called a conjugacy between f and g if π is one-to-one and
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A subset S of X is called scrambled if every pair of distinct points in S scrambled. The system (X, f ) is called chaotic if there exists an uncountable scrambled set.
Definition 2. For a pair (x 1 , x 2 ) of points in X, define the lower distribution function generated by f as
and the upper distributional function as
where #A denotes the cardinality of the set A.
) . The dynamical system (X, f ) is distributionally chaotic of type i (DCi for short), where i = 1, 2, 3, if there is an uncountable set S ⊂ X such that any pair of distinct points from S is distributionally scrambled of type i.
DC3 distal system
We will show the existence of a DC3 distal system. This system is semiconjugated to the threedimensional union of uncountably many homocentric cylinders. First we state the following technical lemma: Lemma 1. Let r : {0, 1} N → C(I) be the following mapping:
where lim k→∞ ||φ k || = 0, |α| denotes the evaluation of α,
and {m k } ∞ k=1 is a strictly increasing sequence of positive integers. Then r is a continuous function.
is eventually constant and lim k→∞ r(α k ) = r(α). If |α| is infinite, we can suppose |α ki | is finite for some subsequence
(the case, when |α k | is infinite for every k, is trivial). The image of α ki is either 0 or φ j(i) if m j(i) ≤ |α ki | < m j(i)+1 . Since lim i→∞ |α ki | = ∞, the sequence of such indexes j(i) is non-decreasing and not constant, and by lim k→∞ ||φ k || = 0,
There is a dynamical system which is distal and possess an uncountable DC3 set.
Proof. Let C be the middle-third Cantor set on I andC be C translated by 1, i.e.C = C + 1. The threedimensional space X is the union of circles X = {[r cos(2πφ), r sin(2πφ), z] : r ∈C, φ ∈ I, z ∈ C}.
Let α z ∈ {0, 1}N is the unique binary representation of z ∈ C. The transformation f : X → X is defined in the following way:
where τ (z) is adding machine, i.e. α τ (z) = α z + 1000 . . ., and the adding is taken mod 2 from the left to the right. Let n 1 < n 2 < n 3 < . . . be a strictly increasing sequence of positive integers chosen in such way that
where
, and δ i is 1, for an odd i, or 0, for an even i. The mapping r : {0, 1} N → C(I) defined as
is continuous by Lemma 1. Let (Y, F ) is a dynamical system conjugated with (X, f ) via the following homeomorphism Proof. The system (Y, F ) from the previous theorem is DC3 and conjugated to (X, f ), which has no DC3 pairs.
